General: 1 H, 13 C NMR spectra were recorded on Bruker Avance 300, Jeol ECA 500 and Varian Inova 500 spectrometers. NMR multiplicities are abbreviated as follows: s = singlet, d = doublet, t = triplet, q = quartet, sept = septet, m = multiplet, br = broad signal. Chemical shifts are given in ppm and are referenced to SiMe 4 ( 1 H, 13 C) and CFCl 3 ( 19 F). All spectra were obtained at 25 °C in the solvent indicated. Coupling constants J are given in Hz. Mass spectra were performed at the UC San Diego Mass Spectrometry Laboratory. Melting points were measured with an electrothermal MEL-TEMP apparatus. Single crystal X-ray diffraction data were collected on a Bruker Apex II-CCD detector using Mo-Kα radiation (λ = 0.71073 Å). Crystals were selected under oil, mounted on nylon loops, and then immediately placed in a cold stream of nitrogen. Structures were solved and refined using Olex2 and SHELXTL. The CAAC and 3,3-diphenyl-1-propyne were prepared following literature procedures while all other starting materials were purchased from commercial sources.
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Synthesis of CAAC-copper complexes
(CAAC)CuOAc: THF (20 mL) was added to a mixture of CuOAc (1.0 g, 8.2 mmol) and CAAC (2.6 g, 8.2 mmol). The reaction mixture was stirred overnight at room temperature. The solvent was removed under vacuum. The residue was washed with hexane (10 mL), and then was extracted with benzene (20 mL). After removal of benzene under vacuum, (CAAC)CuOAc was isolated as a white solid. Yield 73% (2.6 g). m.p. 151 o C (dec.) 1 H NMR (CD 2 Cl 2 , 500 MHz): δ = 7.44 (t, J = 7.8 Hz, 1 H, p-H), 7.29 (d, J = 7.8 Hz, 2 H, m-H), 2.85 (sept, J = 6.9 Hz, 2 H, CHMe 2 ), 1.99 (s, 2 H, CH 2 ), 1.96-1.85 (m, 2 H, CH 2 ), 1.85-1.66 (m, 5 H, CH 2 , COCH 3 ), 1.34 (s, 6 H, CH 3 ), 1.30 (d, J = 6.9 Hz, 6 H, CHCH 3 ), 1.25 (d, J = 6.9 Hz, 6 H, CHCH 3 ), 1.08 (t, J = 7.5 Hz, 6 H, CH 3 ); 13 C NMR (CD 2 Cl 2 , 125 MHz): δ = 252.5 (C carbene ), 177.6 (COCH 3 ), 145.5 (C q ), 135.4 (C q ) 129.8 (CH Ar ), 125.0 (CH Ar ), 81.2 (C q ), 62.9 (C q ), 42.8 (CH 2 ), 31.3 (CH 2 ), 29.5, 29.4, 27.0, 22.4, 9.7 . Figure S1. 1 H NMR of (CAAC)CuOAc in CD 2 Cl 2 1H Figure S2 . 13 C NMR of (CAAC)CuOAc in CD 2 Cl 2 (CAAC)CuCl: THF (20 mL) was added to a mixture of CuCl (1.0 g, 10.0 mmol) and CAAC (2.6 g, 8.2 mmol). The mixture was stirred overnight at room temperature. The solvent was removed under vacuum. The remaining solid was washed with hexane (10 mL), and then was extracted with benzene (20 mL). After removal of benzene under vacuum, Figure S3 . 1 H NMR of (CAAC)CuCl in CD 2 Cl 2 Figure S4 . 13 .4 (C carbene ), 144.9 (C q ), 134.5 (C q ), 130.2 (CH Ar ), 125.0 (CH Ar ), 119.5 (q, J = 318Hz, CF 3 ), 81.6 (C q ), 62.4 (C q ), 42.6 (CH 2 ), 31.0 (CH 2 ), 29.3, 29.2, 27.1, 22.4, 9.5; 19 F NMR (CDCl 3 , 282 MHz): δ = -77.7. Figure S5 . 1 H NMR of (CAAC)CuOTf in CDCl 3 Figure S6 . 13 (CAAC)CuOTf (530 mg, 1 mmol) was added to a solution of 1 Cu a (480 mg, 1 mmol) in methylene chloride (20 mL). The reaction was stirred for 5 minutes at ambient temperature. After removing the solvent under vacuum, 1 Cu2 a was obtained as a white solid. Yield 95% (952 mg Bis(copper) acetylide complex 1 Cu2 a by proto-demetallation of 2 Cu2 a: Phenylacetylene (15 mg, 0.15 mmol) was added to the solution of 2 Cu2 a (136 mg, 0.12 mmol) in methylene chloride (5 mL). After stirring 16 hours at room temperature, the solvent was removed under vacuum. The remaining solid was washed with diethyl ether (3 x 10 mL) to remove triazole 3 and after drying 1 Cu2 a was obtained as a yellow solid Yield 91% (108 mg). NMR data are identical to those of a sample prepared as described above.
Bis(copper) acetylide complex 1 Cu2 b by proto-demetallation of 2 Cu2 a (X=BF 4 ): 3,3-Diphenyl-1-propyne (26 mg, 0.14 mmol) was added to the solution of 2 Cu2 a (X=BF 4 ) (120 mg, 0.11 mmol) in methylene chloride (5 mL After stirring for 4.5 hours at room temperature, the solvent was removed under vacuum. The remaining solid was washed with pentane (10 mL) to remove triazole 3 and after drying 1 Cu a was obtained as a yellow solid in 73% yield. NMR data are identical to those of a sample prepared as described above.
Kinetic Experiments
Annulation reaction of benzyl azide and complexes 1 Cu2 a and 1 Cu a:
In a NMR tube, benzyl azide (0.3 mmol) was added to a solution of 1 Cu2 a (0.015 mmol) in CD 2 Cl 2 (0.5 mL) and 1,2-dibromoethane (0.06 mmol) as internal standard. The reaction was monitored by 1 H NMR (Blue). The same procedure was used for the reaction involving 1 Cu a (0.015 mmol, red). The reaction was monitored by 1 H NMR (Blue). The same procedure was used for the reaction involving 2 Cu a (0.015 mmol, red). 
X-Ray Diffraction Details
Bis(copper) acetylide complex 1 Cu2 a: Table S1 . Crystal data and structure refinement for 1 Cu2 a. . Crystal data and structure refinement for 1 Cu2 b (X = BF4). 
